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Seven Hills Mine 2017 HGM Memorandum of Findings 

To: Mr. Bryce West, Peabody Energy 

From: Rick Larsen, Eco-Tech Consultants, Inc. 

Subject: 2017 Hydrogeomorphic Assessment of the Seven Hills Mine 

Warrick County, Indiana 

Eco-Tech Consultants Project LV2017009 

Date: April12, 2017 

In a letter dated March 30, 2017, Mr. Peter Swenson with the United States Environmental 

Protection Agency recommended that the December 2006 Hydrogeomorphic (HGM) assessment 

for the Seven Hills mine be updated to reflect current wetland conditions and the verified 

wetland boundaries (799.74 acres). As a result, Eco-Tech Consultants, Inc. (Eco-Tech) conducted 

an HGM assessment at nine plots within the wetland boundary (July 17, 2015) at the proposed 

Seven Hills mine on April 5th, 6th, and 7th, 2017. 

During our recent assessment, the locations of two of the original HGM plots were repositioned 

due to a later successional plant community change over the past eleven years. In 2006 Plot 1 

was located within a palustrine emergent (PEM) wetland. This area is currently a palustrine scrub­

shrub (PSS) wetland. Plot 1 was moved during the 2017 assessment to an adjacent PEM to assess 

a similar community type as the 2006 plot. The understory stems in the 2006 Plot 7 (PSS) location 

would currently be counted as trees and therefore the plot was relocated to a scrub-shrub 

location within the same wetland. Plot 5 was shifted slightly to the west to avoid open water 

conditions. 

As in 2006, Eco-Tech applied the Regional Guidebook for Assessing the Functions of Low Gradient, 

Riverine Wetlands in Western Kentucky to the wetlands of Pigeon Creek. Collected field data was 

then input into a Western Kentucky HGM specific FCI calculator spreadsheet obtained from 

USACE ERDC. Data from 2006 was also run through this calculator for consistency, resulting in 

slightly modified sub-index and FCI scores from those reported previously. 
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While most of the desktop mapping variables remained constant, a few were revised based upon 

our current understanding and application of the HGM guidebook. For example the Vsurfcon 
variable, which measures the linear distance of the stream reach adjacent to the wetland 

assessment area that has been altered, is currently being reported as 100% for each plot. Pigeon 

Creek has been heavily channelized throughoutthe site and was determined to be the dominant 

water source for overbank flow in the adjacent wetlands. In 2006, smaller feeder tributaries with 

fewer channel modifications were used as the basis for surface water connection at several of 

the plot locations. This perspective helps to explain large reductions in FCI scores for indices such 

as "Export Organic Carbon." 

Also changes observed in variables 18 through 27 are a result of the recent field measured plot 

data, either through moved plot center points, changes in vegetative structure, and or transect 

placements within each plot. A summary of the 2006 and 2017 variable sub-indices for each of 

the nine plots is attached (Table 1). The variable subindices are used to calculate the functional 

capacity index (FCI) for a particular wetland function. 

Table 1 Functional Capacity Index scores for the Seven Hills Permit Area (April 5-7 2017) 
' 

FCI Functions 

TemporarilyStore Surface Water 
Maintain Characteristic Subsurface Hydrology 
Cycle Nutrients 
Remove and Sequester Elements and Compounds 
Retain Particulates 
Export Organic Carbon 
Maintain Characteristic Plant Community 
Provide Habitat for Wildlife 

MEAN 

FCI Functions 

TemporarilyStore Surface Water 
Maintain Characteristic Subsurface Hydrology 
Cycle Nutrients 
Remove and Sequester Elements and Compounds 
Retain Particulates 
Export Organic Carbon 
Maintain Characteristic Plant Community 
Provide Habitat for Wildlife 

MEAN 

Aggregate Mean Index 2006 
Aggregate Mean Index 2017 
Difference 
Percent Change 

1-PEM 

2006 2017 
1.00 0.96 
0.93 0.89 
0.51 0.23 
0.91 0.83 
1.00 0.96 
0.00 0.00 
0.61 0.41 
0.58 0.37 

0.69 0.58 

6-PFO 

2006 
1.00 
0.93 
0.91 
1.00 
1.00 
0.00 
0.82 
0.80 

0.81 

0.776 
0.712 
-0.063 
-8.2% 

2017 
1.00 
0.89 
0.77 
0.87 
1.00 
0.00 
0.85 
0.91 

0.79 

2 -PFO 

2006 2017 
1.00 1.00 
0.93 0.89 
0.89 0.66 
0.99 0.87 
1.00 1.00 
0.56 0.00 
0.98 0.80 
0.87 0.76 

0.90 0.75 

7 -PSS 

2006 2017 
1.00 1.00 
0.93 0.89 
0.51 0.39 
0.92 0.87 
1.00 1.00 
0.00 0.00 
0.66 0.44 
0.76 0.43 

0.72 0.63 

3 -PFO 4-PFO 5 • PSS 
2006 2017 2006 2017 2006 2017 
0.98 1.00 1.00 1.00 1.00 1.00 
0.93 0.89 0.93 0.89 0.93 0.89 
0.83 0.68 0.31 0.66 Q.63 0.69 
0.95 0.87 0.87 0.87 0.96 0.87 
0.98 1.00 1.00 1.00 1.00 1.00 
0.69 0.00 0.62 0.00 0.71 0.00 
0.88 0.82 0.77 0.92 0.63 0.84 
0.93 0.81 0.62 0.76 0.65 0.77 

0.90 0.76 0.76 0.76 0.81 0.76 

8 • P5S 9 • PFO 
2006 2017 2006 2017 
0.99 0.98 1.00 1.00 
0.93 0.89 0.93 0.89 
0.42 0.50 0.85 0.78 
0.87 0.87 0.99 0.87 
0.99 0.98 1.00 1.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.93 1.00 
0.34 0.43 0.84 0.96 

0.57 0.58 0.82 0.81 

Six of the nine sample plots (1, 2, 3, 5, 6, & 7) in 2017 show a slightly lower average functional 

wetland value than those in 2006. The remaining plots (4, 8, & 9) show negligible change. The 

functions with the most change are cycle nutrients, export organic carbon, and provide habitat 
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for wildlife. A majority of the variables that contribute to the above functions are derived from 

the measured field plot data that are subject to change over time. 

Overall the 2006 and 2017 five palustrine forested (PFO) plots have similar average FCI's with a 

mean difference of 0.06. The 2006 PFO plots had an average FCI of 0.83 while the 2017 plots 

have an average FCI of 0.77. PFO Plot 9 shows virtually no change in the mean FCI value of 0.81. 

This is most likely attributed to the late successional forested community in which the plot is 

found. Similar to the PFO plots, the PSS plots show very little change from 2006 to 2017 with a 

mean FCI deviation of 0.04. PSS plots in 2006 had an average FCI of 0.70 and the 2017 plots have 

an average FCI of 0.66. The one PEM plot had a mean change of 0.11 over the past eleven years. 

The 2006 PEM plot was sampled in a recently clear-cut field while the 2017 plot location is in a 

remnant agricultural field. 

The overall wetland functions of the Pigeon Creek floodplain appear to have changed little over 

the past 11 years based on the comparative HGM assessment of the proposed mine site. No 

recent anthropogenic impacts or natural disturbances were noted within the wetland assessment 

area and the site remains in a similar condition as it was in 2006. 

If you have any questions or require additional information, please contact me at {502) 259-0470 

or~~~~~~~~~· 

Attachments: 

1. 2006 and 2017 HGM Variables and Indices 

2. Location Maps 

3. Photographs 

4. Field Data Sheets 
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ATTACHMENT 1 

2006 and 2017 HGM Variables and Indices 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 1 (4-05-2017) PEM 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 55.6 1.00 85 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.23 1.00 0.087 0.86 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0.74 38 0.62 

13. Vsoilperm in/hr OA 1.00 OA 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 100 0.00 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 0 0.00 0 0.00 

19. Vtden stems/ha 0 0.00 0 0.00 

20. Vsnag stems/ha 0 0.00 0 0.00 

21. Vwd m3/ha 50.3 1.00 0 0.00 

22. Vlog m3/ha 17.5 1.00 0 0.00 

23. Vssd stems/ha 1475 0.50 850 0.50 

24. Vgvc % 85 0.27 97.5 0.13 

25. Vohor % 76 1.00 45 0.75 

26. Vahor % 25 0.31 0 0.00 

27. Vcomp % 75 0.75 33 0.33 

FCI Function 2006 2017 

Temporarily Store Surface Water 1.00 0.96 
Maintain Characteristic Subsurface Hydrology 0.93 0.89 
Cycle Nutrients 0.51 0.23 

Remove and Sequester Elements and Compounds 0.91 0.83 
Retain Particulates 1.00 0.96 

Export Organic Carbon 0.00 0.00 
Maintain Characteristic Plant Community 0.61 0.41 
Provide Habitat for Wildlife 0.58 0.37 

MEAN 0.69 0.58 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 2 (4-06-2017) PFO 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 56.5 1.00 68 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.15 1.00 0.187 1.00 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0.74 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 90 0.10 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 28.5 1.00 10.925 0.55 

19. Vtden stems/ha 900 0.85 600 1.00 

20. Vsnag stems/ha 225 0.10 0 0.00 

21. Vwd m3/ha 29.4 1.00 37.4 1.00 

22. Vlog m3/ha 35 1.00 29.856 1.00 

23. Vssd stems/ha 500 1.00 1325 0.50 

24. Vgvc % 70 0.44 28 0.91 

25. Vohor % 100 1.00 100 1.00 

26. Vahor % 71 0.89 0 0.00 

27. Vcomp % 100 1.00 50 0.50 

FCI Function 2006 2017 

Temporarily Store Surface Water 1.00 1.00 
Maintain Characteristic Subsurface Hydrology 0.93 0.89 
Cycle Nutrients 0.89 0.66 

Remove and Sequester Elements and Compounds 0.99 0.87 
Retain Particulates 1.00 1.00 

Export Organic Carbon 0.56 0.00 
Maintain Characteristic Plant Community 0.98 0.80 

Provide Habitat for Wildlife 0.87 0.76 

MEAN 0.90 0.75 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 3 (4-06-2017) PFO 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0]0 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 51.6 0.94 64 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.16 1.00 0.16 1.00 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0.74 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 75 0.25 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 40.6 1.00 40.63 1.00 

19. Vtden stems/ha 525 1.00 700 1.00 

20. Vsnag stems/ha 50 1.00 100 0.10 

21. Vwd m3/ha 59.1 0.91 6.2 0.31 

22. Vlog m3/ha 26.2 1.00 10.4 1.00 

23. Vssd stems/ha 1500 0.50 250 1.00 

24. Vgvc % 25 0.94 38 0.80 

25. Vohor % 100 1.00 95 1.00 

26. Vahor % 51 0.64 0 0.00 

27. Vcomp % 56 0.56 33 0.33 

FCI Function 2006 2017 

Temporarily Store Surface Water 0.98 1.00 

Maintain Characteristic Subsurface Hydrology 0.93 0.89 

Cycle Nutrients 0.83 0.68 

Remove and Sequester Elements and Compounds 0.95 0.87 

Retain Particulates 0.98 1.00 

Export Organic Carbon 0.69 0.00 

Maintain Characteristic Plant Community 0.88 0.82 

Provide Habitat for Wildlife 0.93 0.81 

MEAN 0.90 0.76 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 4 (4-06-2017) PFO 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 260 1.00 112 1.00 

6. Vmacro no units 6 1.00 0 0.10 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.18 1.00 0.145 1.00 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0.74 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 LOO 43 1.00 

15. Vsurfcon % 50 0.50 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 LOO 1 1.00 

18. Vtba m2/ha 2.6 0.13 52.08 1.00 

19. Vtden stems/ha 225 0.56 1125 0.70 

20. Vsnag stems/ha 0 0.00 50 1.00 

21. Vwd m3/ha 1.5 0.08 11.1 0.56 

22. Vlog m3/ha 0 0.00 0 0.00 

23. Vssd stems/ha 12200 0.50 2500 0.50 

24. Vgvc % 95 0.16 30 0.89 

25. Vohor % 95 1.00 81 1.00 

26. Vahor % 0 0.00 0 0.00 

27. Vcomp % 83 0.83 83 0.83 

FCI Function 2006 2017 

Temporarily Store Surface Water 1.00 1.00 
Maintain Characteristic Subsurface Hydrology 0.93 0.89 
Cycle Nutrients 0.31 0.66 

Remove and Sequester Elements and Compounds 0.87 0.87 
Retain Particulates 1.00 1.00 
Export Organic Carbon 0.62 0.00 
Maintain Characteristic Plant Community 0.77 0.92 
Provide Habitat for Wildlife 0.62 0.76 

MEAN 0.76 0.76 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 5 (4-06-2017) PSS 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 312.5 1.00 95 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.2 1.00 0.165 1.00 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0.74 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 75 0.25 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 6.4 0.32 12.77 0.64 

19. Vtden stems/ha 150 0.38 925 0.81 

20. Vsnag stems/ha 225 OJO 0 0.00 

21. Vwd m3/ha 42.1 1.00 23.6 1.00 

22. Vlog m3/ha 35 1.00 17.354 1.00 

23. Vssd stems/ha 4725 0.50 7000 0.50 

24. Vgvc % 88 0.24 7.5 1.00 

25. Vohor % 100 1.00 100 1.00 

26. Vahor % 56 0.70 0 0.00 

27. Vcomp % 44 0.44 67 0.67 

FCI Function 2006 2017 

Temporarily Store Surface Water 1.00 1.00 

Maintain Characteristic Subsurface Hydrology 0.93 0.89 
Cycle Nutrients 0.63 0.69 

Remove and Sequester Elements and Compounds 0.96 0.87 
Retain Particulates 1.00 1.00 

Export Organic Carbon 0.71 0.00 
Maintain Characteristic Plant Community 0.63 0.84 

Provide Habitat for Wildlife 0.65 0.77 

MEAN 0.81 0.76 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 6 (4-06-2017) PFO 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 88.2 1.00 60 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.17 1.00 0.165 1.00 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0]4 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 100 0.00 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 49.5 1.00 39.07 1.00 

19. Vtden stems/ha 550 1.00 675 1.00 

20. Vsnag stems/ha 225 0.10 50 1.00 

21. Vwd m3/ha 58.7 0.91 85.7 0.64 

22. Vlog m3/ha 8.7 0.87 80.8 0.80 

23. Vssd stems/ha 575 0.85 450 1.00 

24. Vgvc % 47 0.70 11.3 1.00 

25. Vohor % 98 1.00 83.8 1.00 

26. Vahor % 81 1.00 0 0.00 

27. Vcomp % 33 0.33 44.3 0.44 

FCI Function 2006 2017 

Temporarily Store Surface Water 1.00 1.00 
Maintain Characteristic Subsurface Hydrology 0.93 0.89 
Cycle Nutrients 0.91 ·. 0.77 

Remove and Sequester Elements and Compounds 1.00 0.87 
Retain Particulates 1.00 1.00 

Export Organic Carbon 0.00 0.00 
Maintain Characteristic Plant Community 0.82 0.85 
Provide Habitat for Wildlife 0.80 0.91 

MEAN 0.81 0.79 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 7 (4-06-2017) PSS 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 377.8 1.00 67 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.19 1.00 0.132 1.00 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0]4 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 100 0.00 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 1.9 0.10 1.2 0.06 

19. Vtden stems/ha 125 0.31 25 0.06 

20. Vsnag stems/ha 50 1.00 0 0.00 

21. Vwd m3/ha 17.3 0.87 0 0.00 

22. Vlog m3/ha 8.7 0.87 0 0.00 

23. Vssd stems/ha 950 0.50 575 0.85 

24. Vgvc % 90 0.21 72 0.42 

25. Vohor % 84 1.00 100 1.00 

26. Vahor % 31 0.39 0 0.00 

27. Vcomp % 67 0.67 33 0.33 

FCI Function 2006 2017 

Temporarily Store Surface Water 1.00 1.00 

Maintain Characteristic Subsurface Hydrology 0.93 0.89 

Cycle Nutrients 0.51 0.39 

Remove and Sequester Elements and Compounds 0.92 0.87 

Retain Particulates 1.00 1.00 

Export Organic Carbon 0.00 0.00 

Maintain Characteristic Plant Community 0.66 0.44 

Provide Habitat for Wildlife 0.76 0.43 

MEAN 0.72 0.63 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 8 (4-07-2017) PSS 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 53.2 0.97 63 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.18 1.00 0.095 0.91 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0.74 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 100 0.00 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 0 0.00 0 0.00 

19. Vtden stems/ha 0 0.00 0 0.00 

20. Vsnag stems/ha 2500 0.10 0 0.00 

21. Vwd m3/ha 0 0.00 9.4 0.47 

22. Vlog m3/ha 0 0.00 9.5 0.95 

23. Vssd stems/ha 60000 0.50 20000 0.50 

24. Vgvc % 5 1.00 0 1.00 

25. Vohor % 100 1.00 100 1.00 

26. Vahor % 0 0.00 0 0.00 

27. Vcomp % 0 0.00 0 0.00 

FCI Function 2006 2017 

Temporarily Store Surface Water 0.99 0.98 
Maintain Characteristic Subsurface Hydrology 0.93 0.89 
Cycle Nutrients 0.42 0.50 

Remove and Sequester Elements and Compounds 0.87 0.87 
Retain Particulates 0.99 0.98 

Export Organic Carbon 0.00 0.00 
Maintain Characteristic Plant Community 0.00 0.00 
Provide Habitat for Wildlife 0.34 0.43 

MEAN 0.57 0.58 
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Functional Capacity Indices Low Gradient Riverine Wetlands in Western Kentucky 

Plot 9 (4-07-2017) PFO 

2006 2017 

Variables Units Measure Subindex Measure Subindex 

1. Vtract ha 890 0.70 890 0.70 

2. Vcore % 47 1.00 47 1.00 

3. Vconnect % 72 1.00 72 1.00 

4. Vslope % 0.003 1.00 0.02 1.00 

5. Vstore % 55 1.00 63 1.00 

6. Vmacro no units 6 1.00 6 1.00 

7. Vfreq years 1 1.00 1 1.00 

8. Vrough no units 0.19 1.00 0.145 1.00 

9. Vsoi/int % 0 1.00 0 1.00 

10. Vwtf p(1) I a(O) 1 1.00 1 1.00 

11. Vwtd inches 1 1.00 1 1.00 

12. Vwtslope % 26 0.74 38 0.62 

13. Vsoilperm in/hr 0.4 1.00 0.4 1.00 

14. Vpore % 43.5 1.00 43 1.00 

15. Vsurfcon % 100 0.00 100 0.00 

16. Vclay % 0 1.00 0 1.00 

17. Vredox p(1) I a(O) 1 1.00 1 1.00 

18. Vtba m2/ha 15.3 0.77 32.1 1.00 

19. Vtden stems/ha 600 1.00 750 1.00 

20. Vsnag stems/ha 250 0.10 25 0.83 

21. Vwd m3/ha 45.9 1.00 32.5 1.00 

22. Vlog m3/ha 17.5 1.00 24.1 1.00 

23. Vssd stems/ha 700 0.60 375 1.00 

24. Vgvc % 40 0.78 46 0.71 

25. Vohor % 84 1.00 97.5 1.00 

26. Vahor % 75 0.94 0 0.00 

27. Vcomp % 83 0.83 100 1.00 

FCI Function 2006 2017 

Temporarily Store Surface Water 1.00 1.00 
Maintain Characteristic Subsurface Hydrology 0.93 0.89 
Cycle Nutrients 0.85 0.78 

Remove and Sequester Elements and Compounds 0.99 0.87 

Retain Particulates 1.00 1.00 

Export Organic Carbon 0.00 0.00 
Maintain Characteristic Plant Community 0.93 1.00 
Provide Habitat for Wildlife 0.84 0.96 

MEAN 0.82 0.81 
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ETC File: LV2017009 
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Seven Hills Surface Mine HGM Update Apri/2017 

Photo 1. -HGM Plot 1. 

Photo 2. - HGM Plot 2. 
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Seven Hills Surface Mine HGM Update Apri/2017 

Photo 3. - HGM Plot 3. 

Photo 4. - HGM Plot 4. 
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Seven Hills Surface Mine HGM Update Apri/2017 

Photo 5. - HGM Plot 5. 

Photo 6. - HGM Plot 6. 
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Seven Hills Surface Mine HGM Update Apri/2017 

Photo 7.- HGM Plot 7. 

Photo 8.- HGM Plot 8. 
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Seven Hills Surface Mine HGM Update Apri/2017 

Photo 9.- HGM Plot 9. 

Photo 10.- Pigeon Creek Near Plot 6. 
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